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INTRODUCTION: Compelling evidence, obtained through investigations during
the past decade, suggests the association of specific human papillomaviruses
(HPV) with a wide range of epithelial malignancies. Several studies have
strongly implicated HPVs in benign, premalignant and malignant lesions of
the anogenital tract (1). DNA of specific HPV types is detectable in about
50% of cervical carcinomas, the most prevalent being EPV-16 DNA in about
64% of the cervical cancers and HPV-18 DNA in 3% (2). Epidemiological studies
have attributed Squamous Cell Carcincma of the oral cavity to the abuse
of tobacco and alcohol. However, a multifactorial aetiology for this disease
is more probable. The possible aetiological role for HPV in cervical carcinoma,
the cbvious oncogenic potential of certain HFV types and the close similarity
between oral and genital mucosa Jjustify a search for a causative role for
HPV in oral sguamous cell carcinoma (3). Besides, a few studies undertaken
abroad have indicated an association between 1PV and oral cancer (3). During
the present investigation, we studied oral squamous carcinoma tissue samples
for the presence of papillomavirus structural antigens. We also locoked for
the presence of HPV-16 and HPV-18 DNA sequences in oral cancer tissue DNA
samples using DNA blot hybridisation analysis.

MATERTAL AND METHODS:

Detection of Papillamavirus Structural Antigens: Tissue samples from 54
histopathologically proved oral squamcus epithelial carcinomas and 20 normal
oral tissue samples were included in the study. BAbout 6 um thick sections
of formalin-fixed, paraffin-embeded tissue samples were processed for the
immmnochistochemical demonstration of papillomavirus structural antigens
by peroxidase-antiperoxidase (PAP) technique. The 'DAKO PAP KIT' (Dakopatts,
USA), which detect papillomavirus structural antigen, was used, and the
procedure supplied by the manufacturer was followed. '

Detection of HPV DNA Sequences :
DA Extraction: DNA samples from biopsy and surgery specimens from
histopathologically confirmed oral squamous carcinoma cases and normal oral

mucosa samples, obtained from fresh autopsy specimens, were used in DNA
hybridisation studies. Tissue DNA was’ extracted by the standard
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phenol-chloroform-iscamyl alcohol method. Briefly, the samples were hamogenized
in Tris-EDTA buffer, 0.5% final concentraticn of SDS and 100 ug/ml Proteinase
K were added to the hemogenate and incubated for 3 hr to overnight at 37°C.
The digest was then extracted with wate-saturated phenol. The aqueous layer
was collected and re-extracted once with phenol-chloroform-iscamyl alcohol
fellowed by chloroferm-iscamyl alcohol. DNA was precipitated cut with 1/10
volume of chilled 3 M sodium acetate and 2.5 volume of absolute =thanol.
The DNA pellet was washed in 70% ethanol, freeze-dried and resuspended in
tris-EDTA buffer (2).

Probes: HPV-16 and 1€ DNA, (& kb) cloned in pBR 322, were used for the
preparation of probes in this study. The vectors containing the HPV inserts
were digested with appropriate restriction enzymes ard electrophoresed in
a 0.7% low melting point agarose gel. The HPV DNA hands were cat out and
DNA  extracted from the gel by phenol extraction or electro elution. The
vector-free HFV inserts were labelled with aipha 32P dATP by randam prining,
using 'Megaprime DMNA labelling systems' (Amster(iam,8 England). The specific
activity of the probes used was greater than 1-2 x 10° cpm/ug DMA.

Dot Blotting: 8 to 10 ug of the DNA from oral cancer and normal tissue samples
were denatured at 65°C for 30 minutes, snap-chilled on ice and blotted on
tc a nylon membrane (Hybond-N; 3Amersham, U.K.) using a dot blot apparatus.
Dots of positive and negative control DNA were always incorpovated. The
membrane was baked at 80°C for 2 hours.

Southern Blotting: About 10 ug of DNA from each sample was digested with
Bam HI or Pst I, and electrophoresed in 1% agarose ael in TAE buffer (2
M Tris, 0.05 M EDTA, adjusted to pH 8 with glacial acetic acid) containing
ethediun bramide (1 ul of 10 mg/ml solution /6C ml agaroses solution).
Electrophoresis was conducted at 1 V/am of gel for 16-20 hr, and the gel
was pohotographed under & UV  transilluminator. The gel was then treated
with denaturing buffer (1.5 M NaCl + 0.5 M NaOH) and then neutralised with
neutralisation buffer (0.5 M 1Tis-HC1 + 1.5 M NaCl, pHE 7.5). The DNA binds
were transferred overnight on to Hybond-N nylon membranz by capillary Southern
blotting. The membrane was washed with & x SSC (0.09 M trisodium citrate,
0.9 M NaCl; pH 7.0), airdried and barked at 80°C for 2 hrs. 10 pg of wviral
DNA, approximately equivalent to one viral . genome per cell, that was
incorporated into the blot served as positive control.

Hybridisation: The blots wers prehybridised in prehybridisation solution
(50% formamide, 5x S3C, 0.02% Denhardt's solution, 50 ug/ml herring sperm
DA, 50 mM trisodium phosphate and 1% SDS) for 2 hr at 42°C. Hybridisation
was carried out for 16 to 20 hr wunder stringent conditions, at 42°C in the
hybridisation solution containing 50% formamide, 5 x SSC, 0.02% Denhardt's
solution, 50 ug/ml denatured herring sperm LNA, 1% SDS, 10% Dextran sulphate,
50 mM triscdivm phosphate and the radiolabelled probe. After hybridisation,
the membranes were subjected to stringent washes and then autoradiographed.

RESULTS AND DISCUSSION: 54 oral cancer tissue samples - were studied for
papiliomavirus structural antigens by PAP technique. 23 samples (52%) were
positive. The nuclear staining was mainly confined to superficial layers
of the squamouvs epithelium. The antigen distributiorn was usually in a focal
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and uniform pattern, but in a few cases the antigen positive nuclei were
observed in diffuse patches. None of the 20 normal samples studied were
positive for the viral antigens.

52 DNA samples from oral squamous carcinoma were studied for HPV-16 and
18 DNA sequences by dot blot hybridisation. 31 (60%) samples were positive
for HPV-16 and 4 (8%) for HPV-18. Two samples were positive for both HPV-
16 and HPV-18. None of the 18 DNA samples from normal oral mucosa, studied
for both HPV-1& and 18, was found to be positive for the viral DNA.

Southern blot analysis was employed for 34 DNA samples from oral squamous
carcinoma cases. HPV-16 DNA was noted in 18 (53%) samples and. HPV-18 DNA
in 3 (9%) samples. One DNA sample harboured both HPV-16 and HPV-18 DNA
sequences. 15 samples from normal oral mucosa were found to contain no viral
DNA. The 8 kb authentic Bam HI band lighted up in the autoradiograms of
all the HPV-16 DNA positive samples. Characteristic Pst I restriction fragments
(2.8, 1.9, 1.6, 1 and 0.5 kb) were observed in the HPV-16 positive cases
studied. However, altered intensity or size and addition or absence of +the
restriction fragments, indicating difference in their copy number and minor
possible viral genomic rearrangements could be noted in a few samples. Majority
of the positive samples were found to contain a rather low level of the
viral genomes. 4 samples contained wery high copy number of HPV-16 DNA.

Initial indication of an association between oral carcinoma, and HEV originated
from the demonstration of papillomavirus structural antigen in histological
sections of the cancer tissues (4). Using DNA hybridisation technique and
polymerase chain reaction, a few subsequent studies demonstrated the presence
of HFV DNA. De Villiers et al (5) reported HPV-16 and 1IPV-2 DNA in tongue
carcinoma. Two in situ DNA hybridisation studies (6,7) have noted HPV-16
and 18 DMA in oral sguamous cell carcinomas. Studies made by Chang et al
(8) detected HPV-16 DNA in 76% of the oral carcinomas in a group cf Taiwanese
patients. HPV-18, HPV-4 and a variant of HPV-16 were detected in oral squamous
cell carcinoma by Yeudall and Campo (9). Maitland et al (10) demonstrated
a variant of HPV-16 in 46% of the oral cncer biopsies and in 5/12 normal
oral mucosa samples. Using polymerase chain rection Maitland et al (11)
later demonstrated HFPV-16 DNA sequences in oral cancer bicpsies and in the
cell lines derived from them.

In the present study, we could demonstrate papillomavirus structural antigens
and HPV-16 and HPV-18 DNA in a considerable number of oral squamous carcinoma
tissue samples but not in normal oral mucosa. The results of our study is
in general agreement with those of previous studies that have suggested
a more than accidental association of HPVs with oral squamous carcinoma.
Recent studies (3,12) have shown the cell transformation potential of specific
HPV types in presence of cofactors and it has been shown that E6 and E7
proteins of high risk HPVs can interact with human retinoblastoma gene product
(PRb) and the turmor suppressor gene product, p53, respectively in cell
transformation. The high freguency occurrence of high risk HPVs in oral
cancer and their known cell transofrmation potential suggest a possible
aetiological role for HPFV in oral neoplasia. Epidemiological studies have
noted betal quid chewing and other forms of abuse of tobacco and consumption
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of alcohol to be the major aetiological factors in oral carcincma. It may
be that HPVs, in Synergism with chemical carcincgens and/or other cofactors,
play some role in carcinogenesis.
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